TEXAS INSTRUMENTS 
FIELD PROGRAMMABLE LOGIC DEPARTMENT 
PROGRAMMING ALGORITHM SPECIFICATION 


DEVICE FAMILY TIBPAL2OXX-7 
DEVICES TIBPAL20R4-7, TIBPAL2OR6-7, TIBPAL2OR8-7, TIBPAL2OL8-7, 
INCLUDED TIBPAL20R4—10, TIBPAL20R6-10, TIBPAL2ORB- 10, TIBPAL20L8— 10. 


PROGRAMMING PROCEDURE: 


Array fuses are programmed by executing the following progromming 
sequence. Eoch fuse can be opened by selecting the appropriate 

(1 of 32) Input Line ond (1 of 8) Product Line. The levels for 

selecting Input Lines ond Product Lines are shown in Tables 1~2 ond 1-3. 


Step 1:  Roise PGM ENABLE to Vjyp- 

Step 2: Select on Input Line by applying appropriote 
levels to PI pins. 

Step 3: Select a Product Line group by applying appropriate 
logic levels to PA pins. The octual product fine 
selected will be determined by the PO pin (described 
in step 5) 

Step 4: Raise /OE to Viy. - 

Step 5: Raise the selected PO pin to VinH- 

Step 6: Program the fuse by pulsing Vcc to VinH- 

Step 7: Remove the output voltage. 

Step 8: tower /OE to Vy to enable device. 

Step 9: Pulse PGM VER pin to Vjy- 

Step 10: Verify the blowing of fuse by checking for o Voy ot 
the selected PO pin. 


If the fuse is still intoct, steps 1 thru 10 may be repeated until the 
fuse is successfully blown, not to exceed 4 retries. Do not opply 
additional pulses to a fuse once it is correctly progrommed. Verifi— 
cation is possible only with the Security fuse intoct. 


Security fuses are ‘provided on eoch device to discourage the 
unauthorized copying of fuse patterns. To program the security fuse, 
follow the steps above omitting steps 2 ond 10. 


See Tobles 1-2 and 1-3 for addressing information. 


For programming waveforms, see figure 1-1. 
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ALGORITHM SPECIFICATION 
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PIN ASSIGNMENTS IN PROGRAMMING MODE 


FK or FN PACKAGE 


JT or NT PACKAGE (TOP view) 


(TOP VIEW) 


+ = Set to logical “1”. 


TABLE 1-1, PROGRAMMING PARAMETERS, TA = 25°C 


Verify-level supply voltage 
High-Level input voltage 
Low-level input voltage 
Program—pulse PO 


voltage PGM ENA 
PI, PA 
Voc 

Program-— pulse PO 

current PGM ENA 
PI, PA 


Ice 
Program—pulse durafon at PO 
Pulse duration at PGM VERIFY 
Set-up time 
Hold time 
Deloy time from /OE low to 
PGM VERIFY high. 
Delay time from PGM VERIFY 
high to valid output. 
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TABLE 1-2, INPUT LINE SELECT 


Input Line Input Line Number—Address Pin Stotes 
Number 
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TABLE 1-3, PRODUCT TERM AND PO SELECTION 


PRODUCT TERMS Address Pin States 


SF — When programmed, the array will verify as if it were bionk, 


FIGURE 1-1, PROGRAMMING WAVEFORMS 


PAS-PAIO 
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PRELOAD PROCEDURE FOR REGISTERED OUTPUTS {See Note 1) 


The output registers of the TIBPAL20XX-7 can be preloaded to ony 
desired state during device testing. This permits ony state to be 
tested without having to step through the entire stote—machine 
sequence. Each register is preloaded individually by following the 
steps given below. 


Step 1: With Voc at 5 volts ond pin 1 at Vip, raise pin 
13 to VinH: 
Step 2: Apply either Vj, or Vjy to the output corresponding 
to the register to be prelooded. 
Step 3: Pulse pin 1, clocking in preioad doto 
Step 4: Remove output voltage, then lower pin 13 to Viz. 
Preload can be verified by observing the voltage level 
ot the output pin. 


PRELOAD WAVEFORMS (See Notes 1 and 2) 


ab. 


REGISTERED 1/0 


Notes: 1. Pin numbers shown are for JT and NT packoges only. 
For FK or FN packages, pin numbers must be chonged accordingly. 


(See Sheet 2) 
PAL24007 


2. tg = teu = ty = 100ns to 1000 ns. 


Vin = 10.25 V to 10.75 V. 
SH 5 of 10 
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PAL24A—5.DWG 


PROGRAMMING ALGORITHM TEMPLATE 


SPECIFICATION NUMBER PAL24007 

DEVICE FAMILY TIBPAL20XX-7 

INCLUDED DEVICES TIBPAL20L8-7, TIBPAL2OR4-7, TIBPALZOR6-7, 
TIBPAL20RB-7 


PROGRAMMER INFO: 
MANUFACTURER pn MODEL: ____ ADAPTER 8: 
UPDATE VERSION 


! vIn > HIGH LEVEL INPUT VOLTAGE 


! VIL - LOW LEVEL INPUT VOLTAGE 


{ VIHH - PROGRAM-PULSE VOLTAGE (PO PINS) 110.25: 20. 5:40. 1 


2’ VIHH - PROGRAN~ bata VOLTAGE (PGM ENA) 110,25! a0: 5110. 75! 
! VIHH - PROGRAM- PULSE VOLTAGE (PI,PA) £10.25! 10. S110. m5: vo! t 


{ VIHH - PROGRAM-PULSE VOLTAGE (VCC) 


{ twl - PROGRAM PULSE WIDTH AT VCC 


1 tdl - DELAY TIME (SEE WAVEFORHS) i £100! ! ns 1 ! 


(1) - LOGIC DIAGRAM FOR TIBPAL20L.8-7/-10 


INPUT, LINES. 
—_A—_____— 
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LOGIC DIAGRAM FOR TIBPAL20R4—7/-10 
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PRODUCT O 
LINES 


1 
1 Pt 


Al 
SoM SS SCIICATION J paizaa—7.0WG | SH 7 of 10 | PAL24007 
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LOGIC DIAGRAM FOR TIBPAL20R8~7/-10 
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REVISION HISTORY 


ENGINEER DESCRIPTION OF CHANGES 


REVISION LTR. 


A 10-89 Thomas Added TIBPAL2OXX—5 family. 
Added TIBPAL20XX-10 family, 

B 02-90 Thomos Sh 2. Changed the pins 
morked NOT USED to GND. 

Cc 03-99 Thomos Removed TIBPAL2OXX—5 family. 

0 06-90 Lippens. Sh 3. Removed SF1 & changed 


SF2 to SF. Sh 4. Table 1-3. 
Removed SF1 and changed SF2 
to SF. ‘ 

£ 07-90 Lippens Sh 2. DIP — Changed pins 6, 
7,8,14, ond 23 from: GND to 
+. PLCC — Changed pins 7,9, 
10,17, ond 27 from: GND to +, 
Added note: + = Set to logical 


Toble 1-1: Changed units: 
twy from: ns to us 

ty2 from: us to ns 

tga from: us to ns 

& 5. Note 1: Removed: If 
chip corrier socket odopter is 
used, Reploced with: For FK 
or FN packoges. 
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